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ABSTRACT: 

PURPOSE:To form two beams separatively radiating on a horizontal plane and to independently 
set up tilt angles in a vertical face by the two beams. 

CONSTITUTIONTwo adjacent arrays of the 1st and 2nd array antennas 2.1 , 2.2 having almost 
the same constitution are arranged, N hybrid circuits 4 including the 1st and 2nd antenna side 
terminals and the 1st and 2nd device side terminals are connected to the arrays and the two 
antenna side terminals of the circuit 4 are provided with branch/coupling characteristics for 
outputting signals whose phases are mutually different by 90 deg. correspondingly to a signal 
outputted from one of the device side terminals. This beam tilt antenna is also provided with the 
1st and 2nd phase shifters 5.1 , 5.2 and the 1st and 2nd power distributors 6.1 , 6.2 each of which 
has N terminals on the antenna side and one terminal on the device side. The beam tilt angles of 
beams A, B depend respectively on the values of the phase shifters 5.1 , 5.2. 
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ffl»NB©A-f y m&Zffi A. Jl©/W v H 

© 1 ffl©B^ ICO V>T*© 2 B©7 >x ^-flKS^ICSVJ 

9 0«gfc5fi^ifc3#i»a&£#tt£#U 
N<g©|g-©#««<»:» NB©8§-©#*88<!:> **U? 
n7>x*ffl tCNB©»^£<rU£B<WK 1 <B©ig^£ 

^r-5®-fci^-©m^s«gi £Ba* 

u y H@K©^-*±^-©7>7 i ^fflai^*n-? 

SiK^n. fcONfflCDA'f^'Jy FEJ«S©Sf!-©8BB 

^-en^nwiB^-ro^s l t tftf3ig-©« 

7>^^-. 

[B2fcB2] KifB7>^^^^«-€-n^ : nffiS©Kj* 
Hi^S^tf SWSB 1 £«© t- J>?)V h • 7 >x^-. 

[B#B3j NB (NttB») ©7>x^*^J!i t «lil 
^lcE^^n^-©7V-7>7 1 ^<h. £©$-© 
7 U-7 >x± t B«^-«J«©»-©7 W-7 >x± 

@Ktt^-tl^nS-i5«i:a:^©7>'r^fil« ; Pi:^- 
^Jc^m-WSBffi^t*^*. rtO-ewgBBS^ 
© 1 B©ft^ It "3 ttT-t© 2 B©7 >x^-ffll«? : ICS^ 

N/2i«)^-«)Wt. N/2S©Sg-©#ffll§ 

t. ^en-?n7>T^-fliicN/2iH©iffi : f* ; tbSB«i 

[- 1 B©M?&#T5&-*<ktf$:=©m:*7#SBSf i£ 
BA.. 

89iEm-*<k tffg-©7 V-7 >x^-©*¥^lSllc:R 0 
£?-:3©7>'5 i :^7©*n^ftfcllJSNIB©A--r7' 

>j v H@gs©^-*±^-©7>^^ffla?* 1: e-n^ 

^©NfiwA-f^'j » ^m^<D^%mm-^7>Ti-m 

dje^s 1 1 1> ic^iam-©^ffissr^ bTWE^ 
-©m^^Esice^^n, 

^©N<@©A-f 7»J y FHttCSMiart^ W*:3fc: 
^T*©Sir©gBB^#S^K&£3n£<i:it> 
C6lfiEmr:©^«S&^UTBaflB^-©fll*»ie38l-» 



[S!#S4] Nfi (Nli4©<ga) ©7>x^^*« 

»e*ifij»cE?>i3nfcai-©7W'-7>xtt» -©?g 

-©7 V-7>5^£fc«li3-#Jfc©Sg-©7^-7> 
r:h&i2*IR0£5,}:5K:EBS*U 
ffl»Nfi©A-r^'J .y FE!&£B;L. H©/W 7'J y H 

ni&tt^n-? : ti^-*«tt;^-©7 >xt-ia^? tm- 

© 1 ffl©^#K-3V>T-?-© 2ffl©7>f-t-<B^{CSV> 
C^ffi*t9 0^fcS«#£fc$#iS8££*m£ 3 irU 

10 ®-©#«st. s&-©#rasg£. j en j eti7yy'i-m 
\z&&<0&?Z*iV£Sm\z nB©s»&:rr 
«k^-©S*»E«8<h. ^n-etl7>x^-ffl!lC««c© 
LgfifflOlc H@©*S7 *^rs^H*3 itX^ca 
©S*»HS£*fll>t. 

Wffi®-*«fct;^-©7W-7>x^-©* i F*lRlCRD 
^■5-^©7 >^!R : F©-€-ti-€ ! nCil}EN<B©A'f ^ 
U F@K©SfS-£±tf®-©7>5^B»^£-n^ 

•e©N®©A-f ?y y fe&©? *>mm-%7 >^i-m 
20 ?\z%*2®-3^>\z^x, -en-enifs-wigBBss^ 
#*irSeSgH©B;*J#EJg©7 >x^-ffl3«ii?»ca^n. 

*n*n?g-ffl«BB«?a<fri28eB©«A#Ei§©7 

•€-©B=*«tt;mia©a^^ES©#KB<Bi^ : fd^n 

^nm-*«fc^=:©^ffiSS^L,Tifl5«-*«J;^ 

r©a*»ESc«iKa nfe c t «#Bt-r * e- a? 1 

c^©eae&siW] 
Co o o i] 

JO [jtM!±©f<JJB#Sfl *»Wtt. «lftii»©*«!^ffl7 
B$n. -e©m^lSj*^*tf&J(tT«f«S:#L-. U*> 

h^nffiftZ^grrz z. i^#-57>x^-i'l3-r<5. 

[0002J 

[SE3fc©ai5] -fe;^J:©eSi*mM©S«^{c:fiJffl^ 
nTt^7>x^-lc43^T«. -fe^v/->sr^K»© 

40 ©^fiiias^t^-^gicfcoTftD. ias©s*^c 
i5V>Tttif-A5 1 ;i'hA*^fl:^*'S^S* 1 *'5. c:© 
S«!Jgffl7>7 1 ^-«tf-A^hftSBj^T^^ 

[0 0 0 3] £#Wfc«tJ££05t;:;K-r. H5IC*^T 
1 tt7 >=r1r%={-£?<i $-)V7 >x ^-^¥ffi7 
&£jWH^SnTV»*. 3«i&S«!SS. 5. 3tt»« 
S. 6. 3B^D5/^Mffl©@^Eg§. 7. 3ttA* 

9. 5, 9. 6ii7ay>7 7U-T$>Z>. 
\i, NH©7>7 i -t^l^Sfi®rtlCl?!llcEBSn 
SO 1t7U-7>-ri-&M®<D-7ny >7lZ#$iV. &7uy 
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Z\Z.T. ^DyJ7U-9. 5. 9. eidfeK 
B36 1-17241 l#£tfg) . 

[0004] H6 ic*-re«**ffl^nT^^. a 

6ttJfAfcr-A©¥®EiT*S. f&fcS. 

mmz&miit2®<Dys'-Ti-i 2. 1^12. 2 20 
s/w^u ? h-@!S4©m*«^Kfisief st. 

?-7. 4**^A*«^F7. 5A>S©l&«lw«fc9, 
A*J:tfB©— t>©hf— J>&®Z>Z\t1fiTZ2>. £©ft 
r^©7>ftl2. 1, 12. 2\Z£ 

[0 0 0 5] -tJIT\ H7fC^-r«k5lCl. 0 5 KinT7 

u-Tyy-t^meiz^tjyy-i-i 2. i*j:m 
2. 2 l;:B£«U&»/dU:-r* 

[0 0 0 6] 

[»MjWBfcU<fc5i-r5SIS] £©<fc?fclslB8lJE£T- 
rtl2. Itl2. 2©^jlffiI*1©5 1 JH-&a*0 7© 

^tr-A8. 4. 8. 5T^r<fc5KHi;Tft»tntffc 

■?•©£:*, A. B-€-ia-€ f n©bf-A©^itSf'i 
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[00 08] 
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«R-«t£©m=i©7 v-7 >7-rtt 2 mm® Go £5 

CEBSn, ISSNfflWAf ^U^FEHSSfli*. £© 
ffl^£SB-£.ttf|g=©&Bffl!l*Si?£££*> a^-e 

©gSffiSwi^ © l<@C9<i^lCt3ViT-£-©2®COT>'T^- 

fttt£;fru NiB0^-©^ffi§gt. Nfi©Sg-©#ffi 
A, ffigSg-:fcJ:tf$Sz:©7l'-7>x^©*¥;£fi<:: 

n^n&$*n, ^©n$©/w:/u yKi§]?s©?B-© 50 
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8©Sgr©gB««^#*n*n«riE&:r©##sg£:fr 
UTi5ffim=:©fi^»ss \z&mztift z. t %#&t-r 
5. mi37>T-^3g^tt^n-? r nas:©K*t^i 1 ^^tr 
stares*. 

[0 0 0 9] *«W©m=:tt. NO (NttfBIS) ©7> 

7-i-m?i>w\Kj]fa\zmm-2nfz%-<D7 v-7 >7-r 
t, z.<n%-<D7v-7y7-i-tmin-m&u<r>%-(T) 
7v-7>y-irifi2m^^^\zmm^n, mm 

®<D)\-i~7 x ) y HUB*®*. ^©/W y K®i&« 
^■n-?n^-*«ttX^©7>x^fiI«^<i:S-*JJ:^ 

Sf§-©8Bffi3^<»:£#*. *0-?-©gBffi!l^© 1 m 
©©^{CO^T^©2<@©7>x^-ffl«^l'SVitc^ffi 

#9 O&S&S^tftS^lll^^tt^U N/2 
<@©m-©^ffiSt. N/2j@©m-©^ffiSi:. 
^tX7 >x^-fflUC N/2 {@©^Sr* b £B 1 11© 
»^£W^5|g-fe±tf8-©tt##ESg££flM., It* 
Em-fc«k^-©7 k-7 >x^-©*^IrH'BS 0 ^ 

5-C>©7 ^^^©^ft-encfffiBNew/w 7"U 
s» H0is©^-*«i:^-©7>7 i ^-(iisii^*^n j en 
j&&sn, -e©NjB©/vf fish©? snarr* 

7>t l ^^tFIC«S 2 {i^fC-p^T^©^-©^!:^!! 

ss^s^cssssns t £ *> tineas— ©imbs*^ 
LTtte*-eD«a#ssK«**ft. -*-©n«ii©/w 

©ssfliss^atsv 1 tis-&sn« 1 th\z®& , %-<»& 
®m*ftLxm&m-0nuft&mz&ftz tuzctz 
ftat-ra. 

[0 0 10] #fg91©85Htt. NIB (N«4©ffif&) © 
7 >5 L ^^ ; f *t»B^lS)lcE?iJ$ n7t^-©7 U-7> 
x^-t. ^©^-©7l^-7>5 i ^tB«^-«lJ«©® 
-<D7V-7>J--f1fi2mmX>&0& J !>\Z&WZtl, 8 
SN^C/W ^'J ? PBK*ff** H©A<yj y F@ 
Ktt-€-n-en^-*«k^-©7>-r±ffllSS : fi:^-*5 

i fl©m-^icoviT-e© 2 <a©7 yy'i-mtn^zm^z 
&ia&9 o8.mti%<sntis.% sums ft&ttio n 
-©susst, m=©#ffi*t. ^n^n7>7 i ^-ffl}«c 

«ft©«^S#U^SfflIlc 1 «©iSH?£W"f-5?&-*«k 

tfH— ©®*»ss«t, •€-n-e r n7>T-^-fflicig^0«s 
^ s^rtsgfflir i fi©«^wrs^=i5«fc^ra© 
^A^ESt^ffi^-, WE^-*«fc^-©71—7> 
x^-©*¥^f6llCR 0^5— "?©7 >y-i-m?<D*tl? 
niCflftRNjBWA-f :/'J y H@K©^-*<t^-®7 

^^-diss^-e-n-en^^n. ^©Nfi©/w7'j 

OUT. •€-n-?n^-©^Bffi!l^i i * i if«2^=©S*^ 

mm<D7>T-rmi®?\z&tiizti> -en-en^r©g@ 

ffldiS^ ^nSKmea©«^^ES©7 >x^flli«i i «'8^ 
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&xm-<r>n*ft&mzmzniz c t tr *. 

[0 0 11] 

l&m HI iC^Ti^l-, N© (NttfflS) ©7>x 
:Hg?&fBit2n6mE*J LT?B-©7 V-7 

7P~7>r^&2?iJB0-&9cfc9{Cffigb, IB— *3<fc 

t&#tfl!i»ISMB©A--f:7'Jy KIII&SftA. 20 
gBffilSSlT© lliO»^lC^V>T-€-<02S©7>-r^ffll 

tt£t>fci*-£. se>i;:> Nra©SI-©&ffiSt. N<H© 

&-©&«£ t, -en-en7>^^«mcN«i©^s^ 

EgtfcitA. $fS-£ir;Sf§-<Z>7l'--7>7 i :*-©*¥ 

^ifiitcR o -g- 5-o©7>x^-^© J en^ : ntcNiHK» 

A-f ?y y FtSKW^-fcitflfS^©?^^^*: 

#E8glCj&&U ^©Niao/W^U y F0?S©>B-© 

[0012] jroipfcfcjfc-c/wruy FEB©Hi; 
*c $> s m#^H©#*8*^n^npjg-r * ctic 

;H^£*>fc-t±S;:taiT#-5. £&. cntcj:(3. 0> 
to©7l^-7>7-^SaSc©7>x^-^t^»LT 
t:-A?Jl^£&<@BiJlcS*££t)^fgtfcO, Lfc 50 

[0 0 13] 
3. 

[0014] (Sg-gttfl) El 1 »4*»iH«-WS«© 

*si«i©ii^}^R'£*-r^sir*-5. 

[0 0 15] #«9m-mSWi. NIB (Ntt<BS> © 40 
7 yj-Trlft 1 *«lMDWieeW3n&JI-©7 1^-7 
>^2. 1 t. C©S-©71/-7>ft2, ItS 
«^-«{S©^-©7V—7>5 1 ^2. 2 *t 2 ^JB* t) 
SJ^tcEBSft. tgSNfiOA-f^'Jy HHK4ftfl 
*, C©/W Zf>) y PBK4 tt*n*nns— **l«8— 
© 7 >y & J: JR^wSBIWBff t 

a>^©gH<W®^©iiB©fi^K'^T-?-©2|H 
©7>x^-iM®TlcSHlC^ffi*<9 0g!S&£fl#t& 
**H*IS£&ttfc*rU Nfl©?g-©&fflg5. It, 
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m®m-**\sm.9LW£.i®to\i]* : ?i . 1. 7. 2 

**-r*iB-**0t«=©«»»I»6. 1, 6. 2t 
Sit A. »-*J;Z/IB-©7k-7>^2. 1, 2. 

H0jS4©ts-©*iB«ia^-€-n-€ r n»-©»*s 

5. is^LT^-©«*«-eig6. nztmntu * 

©Nfi©A-f y FBBOftrettMflHWetve 
ftjg=©IM88§5. 2«H,T*=©«a»f»6. 2 

[0 0 16] *©aHIWj&i2H2fciR?J:9£. 7>5=- 
^JtTFl tLT7>f-yi a(c8^nfcy-f#-^7 

1 b turn »*>i\. -e©#ffi{ctt^n^ns»« 1 
[0 0 17] z<D*5\z*%wm-%mm3~ 7>7~t 

£#*<7 yy-jr%=t 1 £NB*8f?iJf::EBLfc7 P-7> 
y-i-2. It 2. 2&2?!IJ«itC^fc*^t*^T^ 
■€-tl-en©7>5 1 ^-^lHMii (M<N) (DZfa 
y*71"-9. 1-9. 4IC^S!lSn. &7ayi77U 
-9. 1-9. 4ICttMi #SMi m<D7>T+m=?l 
;WX£<*n5. 7>T^-*i !: \\S.W&7Uyt>7V- 
9. 1-9. 4fc©«##ES§6. 1.6. 2Cfc«3 

n, ^n-fn-o©ai*sR^fc*i!!!]snd±p«!«$n 

■5. fc&©R9£57>x**Tl©ffi*$^fct'W:7" 
U y KB* 4 <D—-0<DX1ltiff-\zmSLZtU MfV 9 
K0K4tt-^©{H**S^S*-r5*J«ta:t>TV^. 
SStC. A<f?U y HsK4©-o©m*^©&*© 

6. 2tc«fi[$nTv^. -e©m*^tm*» 

Eg 6. 1. 6. 2©fflKtt^n-?n#ffl38 5. 1. 

fts^^ic^ffiigs. i©fi«i9:^-r<5t. fe*©7W- 

-7>x^-2. l*«tlX2. 2©ag«fffl^«^:<^ 

^©iptC. tf-AAB^fflgg5. lt**«-E8§ 
6. lfc*ttlCtt#U bf-AA©tf-A?;i'hft^'tS: 
«sfflS5. 1 ©®&HtS;^An«J; 

»C, ©fflH5. 2©«$S!^S^i:Ttf-AB©^h 

(%-&mw) a3tt*^w^-*JS0i)©«ifit*<fc^i 

t-A©»W«S8**-r0T*3. 
[0 0 18] ^W^-HJS^tt. N<@ (N(iffl^) © 

7 >x^n^ i &mjjft\zmmntz%-<07 v-7 

>ri-2. It, :®I-©71/-7>rt2. ItS 
Sl^-««©»-©7k-7>x^-2. 2*«2?IJPI9^ 

a. c ©a< y hihi^4 «-e-n^nm-*!<fc^- 

©7 >^^ffl»^ t^-fci^-C^fifflilffl^t 5^ 
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S#l«6Sfttt**rU N/2<B©fB-©#ffii§5. 1 

t. N/2{@©$g-©#«g5. 2t, **ven7>-r 
tm\zn/ 2 fflo^swussffljfc i 
%m-&s:xfm-<omi]ft&&6. i, 6. 2t£«3 

A. fg-fccfc S8-»7 7 2 . 1, 2. 2© 

NfiO/W^U y F@84©Jg-*5«fctff8=©7>'x:J- 

?S4©^^R^-rs7>^^?i{c^5 2fi^Jr^> 

SB-©#ffi8S5. l*:frLT|g-©S7J#Eg6. 1IC 
fcfigan. ^©N<B©A-f7'Jy FIIJ&4 ©5 SPiTT 
5 2 <B^»wOV>T-€-©m-©^Sffi!l^* t i:t'»CilS'& 
3n5ttt>fC^-©^«g5. 2£^LT^©«* 

#E8§6. 2 lessens. 

[0 0 19] r©£5fc#f£Wlg-£J£Wi. 7>x^- 
±m*7>7-)-%? 1 £NH8J?iJfcEEUfc7 P-7> 
It 2. 2&2^etl::M^;fc«iiKtfcr>T*5 

y y K@»4©=:tJ©A*JSHPfc»asn. ;W7«J? 

HBK 4 ©=io©tli*S? ©£*©-€-n^W^ Ufl£& 
•5fc©^®*^ffiS6. Ii><fctf6. 2fcflBKSnT»r> 
-5. *£. A-f7Uy H®84©lti#«?£«#a«« 

6. i, 6. 2©m{ctt-en^n^«S5. i, 5. 2 

*»g!«anTV>5©r, £fcT-AA, B*flWJfc£*.* 
KSIc^TfiSI-SSJSfltli^t&f). |3JD«i«*# 

[0 0 20] (SSH^JfifcD H 4 «#f898BH£JS«© 

«ij«6j:r;£K-i.©iwt«a*^-rHtr**. 
[0021] *%wm=nmw\t> n« (N«4©fg 
so ©7>x^-^i* I »s*(Sjcfie? , J3nfc^-©7 

7>t1-2. It, rOl-©7l/-7>ft2. 
1 ifcKffl-«J«©S!-©7W-7>5^2. 2*t2?lJ 
B9S?«fc5fcES3n* *»N«©A-f:/yyFHR 
4 £{8*.. £ © A-f 7 'J y H gin 4 B-tn-e tuv—4s J; 

©2®©7>x^-ffl!lSa?fCi:VMZ^«^9 0 
^t&S#»«f£fttt£*rU |g-©#ttS85. it, 
£n©f£ffi8§5. 2 t, -en-?tt7>7^ffl£&»©ii 

s*#Eg6. 1, 6. 2t, >e*wen7>T-^«cti 
»*©*f e# hm*i= 1 *©*f 

tf$gB9©S##E38 1 0. 1, 10. 2t£fl!*.. 38— 
iU:tfS8-©7l<'-7>x:*-2. 1. 2. 2©tK¥^ 

fc«o-&5— zhdt^ti-mi- 1 ©-tn-enc Nfi©A 

^ yij y H@»4 ©3g-:feJ:tfSS.r©7>7 l 7-tt»S : P# 
CTl-eMftRStU *0N«©A-f:/yyl«H>&4©5 
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